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FIRE ZNDURANGE TESTS. 
or 
BULATEAD ASSEMBLIES 
by 
3. ¥. Byen 


—_ 


ABSTRACT 


five bulkhead assembiles were aah joeted te. 
fire tests. Esch specimen was made of in. 
thick marine board with a vertical joint and 
steel joint member. The aembers were of the 
game design in all specimens, but the marine 
boards differed. The defined limiting tempera- 
ture rise was reached in from 12.5 to 14.2 min 
for the varicus specimens. All served as 
barriers to the passage of flames throughout the 
60~min tests. 


, 1. Intreduction : 
At the request of the J. 4. Coast Gaerd (letter of 
22 March 1960), five bulkhead aaseably specimens were 
pet ons to fire tests in ¢omplisance with Subsert 
-O06~3(b) of Specification for Pulkhead Fansls for 
“enchant Yesseis. 


2. Test Specimens 


Zhe specimens were submitted by, and shipped frou, 
Densk ‘“terntt-Fabrik A/S, aalborg, tenuark. ‘The specisens 
emi shipping eontainer were received in good condition. 
the specimens were identified as follows: 


an Cy 38, type V¥-2e - 5 ia sices plain finish, 
in. thick, proposal 2 


2. Navilite 36, type 2-22, both sides plain finisa, 
+ 3/% da. thick, propesal 2. 


3. Savilite 35, type Y55, beth sides veneered with 
Hard Yop, 3/4 in. thick, proposal 1. 
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4, NSavilite 4e, dees R~22, both sides plain finish, 
3/4 in. thick, proposal cm 


S. Havilite 48, type K-22, both sides wanes finish, 
afe in. thick, proposal 2. 


The proposal" numbers vefer to siternate deteils at the tes 
ef the specimen. These and other details are shown in 
Figure 1, at the end of thie report. The specimens were 
Freeslvec assembled: therefore, the details are based 
primarily on examination after test. 


In general appearance, each specimen etheleten: of two 
panels of merine board with a vertical jcint member, al 
mounted ina frame. The feint member end frame were of 
steel; and were assembled to allow for movement due to 
thermal expansion. The mrine boards were soderateiy herd, 
white, ani appeared to be of cement<asbestes. Those for 
speeimen 2 had a veneer ef very herd emcoth material on 
-eeeh face. 


3. Test Method 


“the weenie were mounted: in the three tooktngy of a 
test frane modified to permit the similtaneous fire exrosure 
ef three bulkheads in the wall test furmace. Sulkheads 1, 
2, and 3 were tested together in the first test (414); 4, 5, 
and & filler were tested together in the second test” (HIS). 
Care was taken that each ry teens oe was restrained’ egainst 
vertical mevement, sc that the enly relief for thermal ¢x- 
pansion was that provided for in the design and fabrication 
af the specimen. The peripherai joints between the speci- 
“wens end the test frame were sealed with a fillet of plaster 
 @m tae side te be exposed to fire. ‘This plaster fillet 
 @evered all the metal members except that along the ak: pees 
vertical joint between the panels of Navilite bosrds. High 
thermocouples were placed on the unexposed surface of ouch 
specinen, distributed as shown in the figures. The Junetion 
anc several inches of the wires of cach thermocouple were 
eovered by a 6= by b= by 0O.4<in. felted asbestos vad. Ivelve 
thermecouples, enessed in poreclain ingulaters and iron 
pipes, were distributed within the furnace chamber. The 
Furnes Pires were controlled te proéuce average furnace 
sont tciccies as cloge as feasible to those ef the standard 
time-temperature curve of ASTS E119, whieh include: LOGO*S 
at § min, 13009 ah 16 min, 1956°Pr at 30 min, L700°%F at 1 ir. 
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Both tests were witnessed by Mx. Paul Gibson, USC, 
Weshington, D. ¢. and personnel of the Netional Sureau of 
Standards, Fire Protection Secticn. 


4.1L Fest 414 


The test of apecimens 1, 2, and 3 was conducted on 
April 7, 1960. The hard veneer exposed surface of specimen 
3 iSavilite 36, type ¥55) spalleé eat 2 min, leaving about 
helf the original material in scattered pieces cover the ¢x- 
pesed area. This wae follewed by brief flaming over the 
spalled greas. .cmoke came through tae Joint of specinen 3 
at 21 min. The test was stopped at i hr. There nad been 
no cracking of the unexposed surface of any of the specimens. 
ihe conditicn cf the specimens after test is ghown in 
Sigures 2 and 3. ) bss ia 


The time at whieh the limiting 2b0°F rise was reached 
at the highest reading theraccouple on tne uneaposed surface 
ef the marine board ef each specimen, as weli as the maximus 
ena Re the center of each, is given in the foliowing 
table: 


Q90°F rise; time, aim. «12.6 
#ee< deflectien, in. 4 hee 


fhe fire exposure severity was 101.5 per scent. So flames 
passed through any of the three specimens. Additional 
temperature data are presented in Figure 1. The temperatures 
frea the jclats were averaged separately from those on the 
sevilite boards. 


4.2 Test 415 


fhe teat of specimens 4 end 5 was conducted April 14,1960. 
Except for deflection due to bowing of the steel members, 
discoleration of the paint on the latter, and slight smoking 
from the joints over a t-min period, there were uc observable 
chenges Curing the I-hr test. There was ne tracking of the 
unexposed surface of elther specimen. The conditionser tae 
specimens after test were essentialiy the seme as those of 
specimens 1 and 2, shown in Figures @ ama 3. 
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The time at which the limiting 290°F rise was reached 
at the highest reading thermocouple on the unezposed surface 
of the marine board of each specimen, 28 well as the maxiauna 
— at tne center of each, is given in the feliowing 
table : 


ap0°F vise; time, min. 14.3 13.6 
Max defleetion, in. 1.75 1.0 


fhe fire exposure severity was 93.7 ver cent. Ao flames 
passed through either specimen. Additional temperature data 
are presented in Figure 1. The temperatures from the jcints 
were everageé separately from these on the Havllite boards. 


5. Summery 


the results of the two tests, inveiving five bulkhead 
speecinens, indicated thet each remained an effective barrier 
to the passage of Mlames throughout the i Br test durations. 
The limiting temperature rise of 250°F at any thermocouple, 
exeept those on the joint members, was reached in from 12.6 
to 16.2 min, for the various specimens. 


Sinte the Metal sembers across the tops ef the specimens 
were covered with piaster, in order to ses] the joints between 
specimens ami furnece frame, 14 is net practical to attempt 
comparisons between the slternate dctelis represented by the 
two propesais. sowever, even if the tlaster seal had been 
emitted, comparison would act be practices] because the behavior 
near the edges of fire test specimens is lencred as a matter 
of the stamdard test wethod. 
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Eupesed s surface after test ble specinens : 
, 2, and 3 from right te left. The surface 
or specimen. 3 spalled early in the test. . 
The cracks in specimens 1 and 2 develcred 


during cesling and did mot extend — 
. %® the umexpesed surface... ..._ 
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